Deletion of smooth muscle alpha-actin alters blood-retina barrier permeability and retinal function.
Vascular smooth muscle (SM) cells and pericytes are essential for normal vascular development. SM alpha-actin null mice were used to determine whether vascular SM and pericyte contractile functions, and not merely their presence, are necessary for vascular development, normal blood-retina barrier (BRB) permeability, and retinal function. Age-matched SM alpha-actin null and wild-type mice were analyzed. Retinal structure, vascular pattern, and SM cell and pericyte distribution were analyzed histologically. Retinal vascular permeability (RVP) was measured with the Evans blue dye method. Electroretinography (ERG) was performed to evaluate retinal function. Deletion of SM alpha-actin did not result in any alterations in retinal morphology, vascular pattern, or SM cell and pericyte ensheathing of vessels in SM alpha-actin null mice. A significant increase in RVP was observed in SM alpha-actin null mice at both postnatal day (P)50 and P75 (P<0.05 and P<0.001, respectively). ERG analysis demonstrated a significant reduction in both rod and cone function in SM alpha-actin null mice at P22, P45, and P75 (P<0.01 at all ages). These results demonstrate that SM alpha-actin in SM cells and pericytes is not necessary for the formation of a normal retinal vascular pattern; however, SM alpha-actin is necessary for SM cells and pericytes to interact with endothelial cells to form a fully functional BRB. These results are important in understanding the role of contractile gene expression in the maintenance and function of the BRB and may provide a model for studying pathologic conditions, such as diabetes, that alter the function of this barrier.